Abstract The chiral doublet bands with three-quasiparticle configuration (πg 9/2 ) −1 (νh 11/2 ) 2 are studied by the fully quantal triaxial particle rotor model. The energy spectra and B (M1)/B (E2) ratios of the doublet bands with different triaxiality parameter γ are systematically analyzed. It is found that γ is a sensitive parameter for the properties of these doublet bands.
Introduction
The occurrence of chirality in nuclear physics was suggested in 1997 [1] and the predicted patterns of spectra exhibiting chirality, namely chiral doublet bands, were experimentally observed in 2001 [2] . So far, more than 20 candidate chiral nuclei have been reported experimentally in the A∼100, 130 and 190 mass regions [2∼12] . In A∼100 mass region, not only in odd-odd nuclei, but also in odd-A 103 Rh [10] and 105 Rh [9] , the existence of chiral doublet bands has been claimed. The corresponding quasiparticle configurations are suggested as (πg 9/2 ) −1 (νh 11/2 ) 1 for odd-odd nuclei [8] and (πg 9/2 ) −1 (νh 11/2 ) 2 for odd-A nuclei [9, 10] . On the theoretical side, various approaches have been adopted to study the nuclear chirality in odd-odd nuclei in A∼100 mass region [13, 14] . However, for odd-A nuclei, lack of nuclear model capable of addressing their doublet band has prevented the previous observation [10] from being compared quantitatively with expectations for the chiral scenario. Such quantitative comparison for the doublet bands can be carried out by either triaxial particle rotor model (PRM) with nparticle-n-hole configurations [15] or random phase approximation (RPA) calculations based on the titled cranking model (TAC) [11] . We have recently developed the triaxial n-particle-n-hole PRM and applied the model to study the nuclear chirality in odd-A nucleus 135 Nd [15] . It is therefore interesting to further study the doublet bands in odd-A nuclei in A∼100 mass region by adopting the one g 9/2 neutron hole and two h 11/2 proton particles coupled to triaxial rotor model. In addition, in the previous study of chiral doublet bands in odd-odd nuclei with particle rotor model, it has been found that the triaxial deformation γ is one of the most sensitive parameters for the properties of doublet bands [16∼18] . Motivated by these considerations, the chiral doublet bands with (πg 9/2 ) −1 (νh 11/2 ) 2 configuration will be studied via a triaxial 2-particle-1-hole PRM in this paper. The energy spectra and B(M 1)/B(E2) ratios of the doublet bands will be calculated systematically for different triaxiality parameter γ. The influence of γ on properties of the doublet bands with (πg 9/2 ) −1 (νh 11/2 ) 2 configuration will be studied.
Results and discussion
The detailed formulae for the particle rotor model which couples several valence protons and neutrons to a rigid triaxial rotor are described in Ref. [15] . In the present calculations of the doublet bands in odd-mass A∼100 nuclei, the configuration (πg 9/2 ) −1
2 is adopted. The quadrupole deformation parameter β=0.23 is obtained from the microscopic selfconsistent triaxial relativistic mean field calculation for this mass region [19] . The moment of inertia takes value of 21 MeV −1 2 according to the experimental energy spectra in this mass region. For the electromagnetic transition, the empirical intrinsic quadrupole moment Q 0 =2.5 eb, gyromagnetic ratios g R =Z/A=0.44, and g p (1g 9/2 )=1.26, g n (1h 11/2 )=−0.21 are adopted. The proton and neutron factors g are determined from g p(n) =g l +(g s -g l )/(2l+1) with g l =1 (0) for proton (neu-
The energy spectra of the two lowest bands (denoted by A and B) calculated by PRM with different triaxiality parameter γ are shown in the upper panel of Fig. 1 . The energy differences between the two lowest bands A and B are plotted in the lower panel of Fig. 1 . As the γ value increases from 14
• to 30
• , it is found that good degeneracy for band A and B is achieved, namely the energy difference between doublet bands decreases rapidly. As the γ value increases from 34
• to 46
• , the signature splitting in energy spectra of band B occurs, and is rather notable for γ=42
• , 46
• cases. For most γ values, the smallest energy differences are obtained at spin 37/2. At this point, the energy differences are 946 keV, 475 keV, 175 keV, 21 In chiral picture, the observation of two ∆I=1 rotational bands with almost degenerate energies is considered as a fingerprint of chiral doublet bands [1] . Thus the γ=14
• case in which there is large energy difference between the doublet bands is not consistent with the chiral hypothesis. Furthermore, the energy spectra should possess a smooth dependence with spin in chiral picture [8] . Thus the γ=42 • , 46
• cases in which the signature splitting in energy spectra is notable should not be considered as the chiral doublet bands. In a word, from the properties of energy spectra the 18
• cases in Fig. 1 can be considered as chiral doublet bands. The properties of electromagnetic transitions for the doublet bands are regarded as more stringent examination for identifying the chiral doublet bands [20, 21] . The in-band B(M 1)/B(E2) ratios of the two lowest bands A and B with πg 9/2 ) −1 (νh 11/2 ) 2 configuration calculated by PRM with different γ are plotted in Fig. 2 . • ≤ γ ≤ 38
• cases, whereas they are very different for γ =42
• cases. In the ideal chiral doublet bands, it is pointed out that all corresponding properties must be identical or, in practice, very similar [21] . Thus the very similar B (M 1)/B (E 2) in the doublet bands is also considered as a fingerprint for chiral doublet bands. From this consideration, the γ =42
• cases are also excluded from the chiral hypothesis.
Comparing the 2-particle-1-hole configurations cases shown here with the 1-particle-1-hole configurations cases [16] , both of them show two kinds of B (M 1)/B (E 2) features, namely the similarity between the doublet bands and the sensitivity to γ. However, the B (M 1)/B (E 2) staggering is not obvious for the 2-particle-1-hole configurations cases, whereas it is rather notable in the 1-particle-1-hole configurations cases [16] .
Conclusions
In summary, the energy spectra and B (M 1)/B (E 2) ratios of the doublet bands with (πg 9/2 ) −1 (νh 11/2 ) 2 configuration are discussed in the particle rotor model for different triaxiality parameter γ. It is found that QI Bin et al.: The Influence of Triaxiality Parameter γ on the Chiral Doublet Bands the 18
• ≤ γ ≤ 38 • cases could be considered as the chiral doublet bands, while γ =14
• , 42
• cases in our calculations should be excluded from the chiral hypothesis. Based on the present calculations, it is found that γ is a sensitive parameter for the properties of these doublet bands.
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